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CONVERSION FACTORS

Values In this report are given In Inch-pound units, 
to metric units are listed below:

Conversion factors

Multiply By.

cubic foot per second (ft3/s) 0.02832 
cubic foot per second 0.01093

per square ml le
C(ft3/s)/mi 2 )]

Inch 25.40 
foot (ft) 0.3048 
mile (mi) 1.609 
square ml le (mi 2 ) 2.590

To obtain

cubic meter per second
cubic meter per second

per square kilometer

ml I 11 meter
meter
k11ometer
square kiIometer

Air temperature Is given In 
converted to degrees Celsius (°C) by

degrees Fahrenheit (°F), 
the following equation:

which can be

°C = (°F-32)/1.8

National Geodetic Vertical Datum of 1929 (N6VD of 1929): A geodetic 
datum derived from a general adjustment of the first-order level nets of 
both the United States and Canada, formerly called mean sea level, is 
referred to as sea level In this report.



FLOODS OF MAY TO JUNE 1983 ALONG THE NORTHERN WASATCH FRONT, 
SALT LAKE CITY TO NORTH OGDEN, UTAH

By K. L. LIndskov 

ABSTRACT

Determinations of peak discharge for floods of May to June 1983 were made 
for 11 streams along the northern Wasatch Front from Salt Lake City to North 
Ogden. At nine of the streams, the floods during the spring of 1983 equaled 
or exceeded the 100-year flood. The peak discharge at Stone Creek was 40 
times the maximum previously known flood, and the peak discharges at the other 
sites ranged from slightly greater to about five times that previously known. 
In addition to the outstanding peak discharges, streamflow at the 11 sites 
commonly remains high for days, weeks, or even a month.

The floods resulted from retention of an abnormally large snowpack until 
rain combined with above normal temperature caused rapid melting. The peak 
discharges and continued high flows damaged homes, highways, and drainage 
canals.

INTRODUCTION

The Wasatch Front In Utah extends from Brigham City on the north to Nephi 
on the south (fig. 1). It includes the western flank of the Wasatch Range and 
the densely populated eastern part of the adjoining valleys at the base of the 
range. Outstanding floods, which occurred during late May and early June 1983 
on streams along the northern Wasatch Front in Davis, Salt Lake, and Weber 
Counties (fig. 2), resulted from retention of an abnormally large snowpack 
until rain combined with above normal temperature caused rapid melting. The 
peak discharge and continued high flow of streams in the foothills damaged 
homes, highways, and drainage canals and disrupted services to some areas. In 
addition, debris flows and debris floods caused considerable damage In 
populated areas between Salt Lake City and North Ogden.

It Is important to distinguish between debris flows and debris floods 
because mitigating procedures for one may be ineffective for the other. Debris 
flows are mass movements in which water and soil materials Including large 
rocks, combine to form a muddy slurry much like wet concrete. The mass is 
more viscous than flowing water, and it moves with a front armored with 
material that can range up to boulder-size. Debris floods are not as viscous 
and consist of soil materials mixed with greater relative proportions of 
water, all of which are transported swiftly by the moving water. Deposits 
from debris floods can be distinguished from those of debris flows by the 
greater degree of sorting associated with the debris floods. For a more 
detailed distinction between debris flows and debris floods, see Costa and 
Jarrett (1981, p. 310-312). This report deals with debris floods, which can be 
considered as waterfloods with large sediment loads.



Figure 1.  Index map of Utah showing location of the Wasatch Front.

Figure 2. Location of sites for measurements of flood and cllmatologlc data,



Purpose and Scope

Local, State, and Federal officials need factual Information to evaluate, 
coordinate, and manage programs relating to flood damage. This report was 
prepared In cooperation with the Utah Geological and Mineral Survey to provide 
a summary of the extent and magnitude of floods along the Wasatch Front where 
the Utah Geological and Mineral Survey Is considering measures to mitigate 
debris floods. This report includes Information on magnitude and frequency of 
peak stages (gage heights or water-surface elevations) and discharges and 
relations for estimating volumes of streamflow for durations of 3 and 30 days. 
The Information, which Is tabulated for 11 streams, represents waterfloods 
with large sediment loads.

Previous Investigations

Numerous debris floods have occurred In canyons along the Wasatch Front 
In Davis, Salt Lake, and Weber Counties, and they have been documented by 
Butler and MarselI (1972), Croft (1967, 1981), and Wool ley (1946). The Impact 
of flooding during the 1920's and 1930's resulted In the formation of the 
Davis County Experimental Watershed and the construction of erosion-control 
features In the headwaters of many canyons and flood-mitlgatton structures 
near the canyon mouths. The U.S. Army Corps of Engineers (1969, 1974) and the 
U.S. Department of Housing and Urban Development (1978) completed flood-plain 
studies for streams In the area. Dass and others (1982) summarized the 
hydrology of floods for 20 northern Utah communities, Including several In the 
area studied for this report. WIeczorek and others (1983) give a preliminary 
appraisal of the potential for debris flows, debris floods, and landslides in 
canyons In the study area, and they also discuss means of mitigating the 
hazards.
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GENERAL HYDROLOGIC CONDITIONS THAT PRODUCED THE FLOODS

The May to June 1983 floods along the northern Wasatch Front were caused 
by rain and above normal temperature that resulted In rapid melting of an 
abnormally large snowpack. The snow depth at 8,000 feet in Farmlngton Canyon 
on May 27, 1983, was 102 Inches, with a water content of 51.8 Inches (U.S. 
Soil Conservation Service, 1983), more than 400 percent of the normal of 12.4 
Inches. More than 0.4 Inch of rain was recorded on June 1, 1983, at the Utah 
State University Field Station In Farmlngton (National Oceanic and Atmospheric 
Administration, 1983).



The most important conditions that determined the degree of flooding were 
(1) high-flow conditions at the start of the winter, as evidenced by above 
average streamflow during the winter months (fig. 3), (2) retention of 
snowpack at Intermediate altitudes (6,000-7,000 feet) during early spring 
because of lower than normal temperatures (fig. 4), (3) above normal 
precipitation during May, (4) above normal temperatures at the end of May, 
which caused rapid snowmelt (fig. 5), and (5) rainfall on June 1, which 
Increased melting.

DETERMINATION OF MAGNITUDE AND FREQUENCY OF PEAK DISCHARGE

The peak stage and discharge are summarized In table 1 for sites on 11 
streams. Nine of the sites are at gaging stations, of which two were active 
during 1983 and seven were discontinued. The other two, stations 10140480 and 
10140900, are miscellaneous sites (lacking systematic records of peak or 
dally discharge). Peak discharges for the two active sites were determined 
from stage-discharge relations defined by current-meter measurements made near 
enough to the peak so that reliable extensions of the relations were possible. 
Peak discharges at the discontinued gaging stations and miscellaneous sites 
were determined by indirect methods, Including surveys for the slope-area, 
flow-through-culvert, and critical-depth methods (Benson and Dalrymple, 1968). 
The indirect methods were necessary for the nine sites because the stage- 
discharge relations were not adequately defined as no current-meter 
measurements were obtained in 1983 at these sites. Where possible, the stages 
or gage heights of the 1983 flood were referenced to the datum In use when the 
station was discontinued.

The flood-frequency relations reported by Thomas and Lindskov (1983) were 
used to determine the recurrence Intervals (the average intervals of time, In 
years, within which given floods will be equaled or exceeded once) of the 1983 
peak discharges. Station data, excluding the 1983 values (table 12 of Thomas 
and Lindskov, 1983), were used for the nine sites with 17 years or more of 
record. The techniques for deriving these frequency relations from station 
data are described by the U.S. Water Resources Council (1981). Estimates 
computed from equations listed by Thomas and Lindskov (1983, p. 19) were used 
to determine the recurrence intervals of the 1983 peak discharge for the two 
miscellaneous sites. Frequencies of peak discharge were estimated for 
recurrence intervals of 100 years or less; for greater values, recurrence 
intervals are noted only as "greater than 100 years."
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Figure 3. High-flow conditions defined by comparing streamflow Into Great 
Salt Lake In the major rivers from October 1982 to May 1983 with 
average streamflow for October to May. From Arnow (1984, fig. 9).

Figure 4. Comparison of water content of snowpack during 1983 with average
for January to May 1963-77 for two river basins and one snow course. Data 
from U.S. Soil Conservation Service (1983).

Figure 5. Dally range In air temperature at low- and high-altitude sites, 
April to June 1983. Data from National Oceanic and Atmospheric 
Administration (1983).
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SUMMARY OF PEAK STAGES AND DISCHARGES

Peak stage and discharge were documented at the 11 sites along the 
northern Wasatch Front (fig. 2). Cold Water Creek and Coldwater Creek in 
Coldwater Canyon drain to the Ogden and Weber Rivers near Ogden and North 
Ogden. Holmes, Farmlngton, Ricks, Parrlsh, Centervllle, Stone, and Mill 
Creeks are tributaries to the Great Salt Lake between the Weber and Jordan 
Rivers. Red Butte and City Creeks drain to the Jordan River In Salt Lake 
City.

Peak stages and discharges for the 11 sites are presented In table 1 
for the maximum previously known flood and for the flood In May to June 1983. 
The relative magnitude of the 1983 floods compared to the maximum 
previously known Is shown In figure 6. The 1983 floods exceeded the maximum 
previously known floods at all nine sites with record prior to 1983. Other 
than for Stone Creek, the 1983 floods ranged from slightly larger than to 
about five times that previously known. The exceptional flooding In Stone 
Creek, which was 40 times that previously known, probably resulted from a 
sudden release of water ponded behind a landslide. At 9 of the 11 sites, 
the 1983 flood equaled or exceeded the 100-year flood (the flood expected to 
be equaled or exceeded once every 100 years, on the average).

DURATION OF FLOODING

In addition to the outstanding peak discharges, streamflow at the 11 
sites commonly remains high for days, weeks, or even a month. This can be 
Illustrated by using the dally discharge records and comparing the highest 
mean discharge for a few days and a month to the corresponding peak discharge. 
An example is shown In figure 7 for station 10141500, Holmes Creek near 
KaysvlMe. At that station, the highest mean discharge for 3 consecutive days 
Is about 0.8 of the peak discharge and for 30 days It Is about 0.6 of the peak 
discharge. Relationships between the highest mean discharge for 3- and 30- 
consecutlve days were calculated for nine sites, and the results are 
summarized In table 2. The highest mean discharge, for 3-consecutIve days 
ranged from about 0.5 to 1.0 of the peak discharge, and for 30 days the ratios 
ranged from 0.3 to 0.8.

The volumes of streamflow from floods along the Wasatch Front are large 
when compared to the peak discharges. This is typical of flooding from 
snowmelt. Infrequent thunderstorms of great intensity can cause large floods 
In these streams; however, discharges recede quickly, and flooding does not 
last long. During the period of record shown In table 1, only one annual peak 
discharge resulted from a thunderstorm at station 10141500, Holmes Creek near 
Kaysvl Me.

12



Table 2. Summary of ratios of highest mean discharge for 3- and 30- 
consecutive days to annual peak discharge

Average ratio: Determined from linear-regression analysis. 
R : The correlation coefficient squared.

Consecutive days

Station No.

10141500

10142000

10142500

10143000

10143500

10144000

10145000

10172200

10172500

Period of 
record used 

(water years)

1 950-66

1 950-80

1951-66

1 950-68

1 950-80

1951-66

1951-68

1 964-82

1964-68,
1980

3

Average 
ratio

0.8

.5

.7

.8

.9

a .6

.6

.9

1.0

Rz

0.92

.88

.91

.96

.98

.92

.95

>.99

.97

30

Average 
ratio

0.6

.3

.4

.5

.7

a .4

.4

.6

.8

R2

0.90

.74

.85

.95

.97

.87

.93

.93

.87

a The 1983 peak discharge probably resulted from a sudden release of 
water ponded behind a landslide. This average ratio Is based on 
historic values and does not apply to 1983.

13



Figure 6. Comparison of floods during May to June 1983 with maximum 
previously known floods determined at the same sites.

Figure 7. Relation of highest mean discharge for indicated number of
consecutive days to the peak discharge for the corresponding water year. 
Data for station 10141500, Holmes Creek near Kaysvllle.

14



The Information for volumes of streamflow or duration of flooding Is 
useful for designing structures for mitigating debris floods. The ratios 
given In table 2, however, should be used with caution for estimating volumes 
of extreme floods. For example, the extreme peak discharge for Stone Creek 
and the ratios In table 2 should not be used to estimate the highest mean 
discharge for 3- and 30-days for the 1983 flood. The extreme peak discharge 
for Stone Creek probably resulted from a sudden release of water similar to a 
dam failure, thus, the duration of the extreme peak discharge was probably 
less than 1 hour.

SUMMARY

Peak stage and discharge of the May to June 1983 flood were documented at 
11 sites along the northern Wasatch Front. At 9 of the 11 sites, the 1983 
floods equaled or exceeded the 100-year flood. The 1983-peak discharge for 
Stone Creek was 40 times the maximum previously known flood, and at the other 
sites the peak discharge ranged from slightly greater to about five times that 
previously known. In addition to the outstanding peak discharge, streamflow 
at the 11 sites commonly remains high for days, weeks, or even a month.

The floods resulted from retention of an abnormally large snowpack until 
rain combined with above normal temperature caused rapid melting. The peak 
discharges and continued high flows damaged homes, highways, and drainage 
canals.
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GAGING STATION AND SITE NUMBER 
(SEE TABLE 1)

ACTIVE IN 1983
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AND SITE NUMBER (SEE TABLE 1)
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SITY FIELD STATION

01234 5 MILES

112°OO- R. 1 W. R. 1 E. 111°45' R. 2 E. 
Base from U. S. Geological Survey 1:250,000 quadrangles: 

Ogden, Utah, 1954, limited revision, 1966; Salt Lake, 
Utah, 1954, revised 1970

R. 3 E.
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WATER RESOURCES DIVISION
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